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ARITHMETIC IN THE HIGH SCHOOL 

By L GILBERT DAKE 

Commercial Department, Soldan High School 

St. Louis, Mo. 

The object of this paper is to call attention to some tendencies 
in the American High School which the writer considers dan- 
gerous to the coming generations of high school graduates. It is 
a plea for a more extended study of practical mathematics. In 
presenting his view the writer may seem critical and, at times, 
harsh and radical. He believes, however, that the times are 
harsh, and require more or less radical statements to cause a 
change in the present drift of the high school curriculum. 

Up to a comparatively few years ago the object of all public 
education seemed to be to get students to read well and under- 
standiugly, to write legibly, and to figure accurately. Higher 
education, so-called, was left to the colleges and universities. 
Such a small percentage of the high school graduates could ever 
attend college that a demand was created for higher education 
in the local school. Hence the high school was developed. The 
early high school became a stepping stone to college— in other 
words, a preparatory school for further study in the greater 
schools. The course presented was, naturally, that which would 
make it possible for a graduate to enter at most any college 
without further preparation. It was not considered the func- 
tion of the high school to fit its graduates for anything in par- 
ticular — they were supposed to either enter college or go into 
the industries starting at the bottom along with the uneducated 
and working up. Many people believed that the high school 
should do more for the boy who could not attend college — that 
he could be given a more definite training in the public schools 
and be thereby fitted to start a little higher up on the industrial 
ladder of success. As a result, the high school added a large 
number of courses which we choose to call Vocational, the aim 
of each one being to fit the student for some definite line of 
work. The high school had then two aims for its entering stu- 
dents — they must either prepare for college or for a definite 
vocation. These two aims, both worthy of any good American 
High School, because of the multiplicity of the subjects neces- 
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sarily taught have caused endless conflict. It seems that in the 
struggle to meet the demands for college preparation, and at the 
same time to give the student something definite in case he de- 
cides to not go to college many educators have lost sight of some 
of the most fundamental things necessary for ultimate success. 

Mr. William McChesney Martin, Chairman of the Board of 
the St. Louis Federal Reserve Bank, in answer to a question as 
to what is the most desired characteristic of a young man enter- 
ing the business world today said, promptly and decisively, 
initiative. The ability to independently analyze a problem with 
accuracy even though it be an entirely new one — the ability to 
think clearly and logically — the stick-to-it-iveness that carries a 
person through a difficult solution of a business problem — all 
these are absolutely necessary to the successful man or woman 
of today. 

Are these qualities born in a person or can they be acquired 
by training and education? Might the writer ask if a great 
athlete was just born that way — if a great musician was just 
the freak of birth — if any really pronounced success was just 
the result of chance? You who hear this paper will all agree 
that to every one who has become a pronounced success because 
of being born a genius there are a hundred who acquired only 
a limited ability by birth, but who, because of their training, be- 
came the leaders of today. As teachers of science and mathe- 
matics we are convinced that in the proper amount of the right 
kind of training lies the hope of the coming generations. Ini- 
tiative can be acquired through training the same as we im- 
prove or acquire any of the God given gifts of nature. 

We often confuse initiative with impulse. The writer has 
often heard it said of a person who was very impulsive that they 
had so much initiative. We more or less admire an impulsive 
person, but most impulsive people get in the way at times and 
are more of a detriment than otherwise. Impulse is the wrong 
brand of initiative. It is the natural born initiative untrained. 
Initiative of the right sort must come from the person who is 
able to think accurately, to reason down into the very heart of 
things, and then to act_ 

If initiative is a process of correct reasoning, the*n our schools 
should have courses designed to develop this faculty. To be able 
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to reason a person must be possessed of the necessary facts and 
be able to arrange these facts in a logical way to arrive at a 
valid conclusion. Possibly the best place to teach reasoning is in 
the science laboratory or in the mathematics classes. These 
branches deal with concrete facts. The youth of our land must 
be shown concrete things; not necessarily because his head is 
part concrete, but because this is an age of doubt and investi- 
gation. An instructor of a century ago was believed because his 
students thought he knew all there was to be known of the sub- 
ject. So little >?as generally known of the subject taught that 
the student had small opportunity for proof. Nowadays the 
student accepts no statements of his instructor unless it can be 
proved by concrete facts. We must recognize this in the student 
of today and we must satisfy his mind if we are to teach him 
to reason at all. Because of the exact nature of the reasoning 
and the concrete materials shown it seems that the best results 
shoula be obtained from the courses mentioned — science and 
mathematics. 

But — and here begins the sad part of this story — the crowd 
ing of so many different courses — the overcrowding of the cur- 
riculum — has made it impossible for all students graduating 
from high school to take a sufficient number of courses in either 
science or mathematics. The writer is particularly interested in 
the product of the high school from the commercial field and 
has made an intensive study of the problems of that course. In 
many high schools a student may graduate from the Commer- 
cial, and in fact from many other special courses with practi- 
cally no training in mathematics. Those who are interested in 
these courses have demanded so many special types of training 
that the fundamental courses have been crowded out. The aca 
demic teachers, on the other hand, have done little to stem the 
tide. They have failed to add things in their courses that would 
make them more desirable from the standpoint of the vocational 
student. As a result, both the special course and the college 
course students have lost. This fact is proved beyond a doubt 
where a so-called General Course is offered — the majority of the 
students will graduate from the general course because it offers 
them possible college entrance requirements as well as some of 
the more practical subjects. 
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The writer can see no reason why the academic courses cannot 
be practical and at the same time be the best preparation for 
college or industry. The fault must lie in the subject matter 
or in the method of presentation. 

In the early development of the Commercial course it was 
found necessary to teach a special course in Arithmetic. The 
work in mathematics in the graded schools could not go far 
enough to train the boy to handle many of the complex prob- 
lems of the business world. In many high schools this course in 
Arithmetic was all the study in mathematics offered the gradu- 
ate from the commercial course. This was radically wrong. The 
study of Arithmetic was necessarily a series of mental gymnas- 
tics to give the student the power to carry on the fundamental 
processes of calculation with accuracy and dispatch. It was a 
means to give the student immediate ability in figures. It did 
not teach the ability to reason to any great extent though this 
was all of this type of training the commercial student received. 

On the other hand it was not thought necessary that a com- 
mercial student needed a course in Algebra. In fact, it is dif- 
ficult for the commercial student to take courses in Algebra 
because of the complexity of the requirements of his course. Yet 
higher forms of Accounting demand a very extended use of 
the higher branches of mathematics. The difficulty in the past 
has been that the course in Algebra did not attract the Com- 
mercial student. The regular mathematics teacher will prob- 
ably feel offended when the writer claims that much of the work 
now done in Algebra fails to produce results. The real teacher 
of Algebra seeks to lead his students into the realm of mathe- 
matical reason. He strives to prepare him to reason out the 
problems of life through the unknown quantity in the Algebraic 
equation. He seeks to reduce everything to equations, and 
thereby lay the foundation for more intensive study of mathe- 
matical problems. Unless he is an exceptional teacher he fails 
in the one most vital aim of teaching — that of getting his stu- 
dents to realize the connection of algebra with his possible life 
work. The student takes the course in Algebra because he has 
been advised that it is a necessary foundation for his career. 
In most cases he is, however, unable to trace any connection, 
either before or after, with his life work. The study of Algebra 
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has gone into so much disrepute that it is no longer required 
for graduation from many high schools. 

The relegating of Algebra to the background is one of the 
most serious and dangerous tendencies of the high school today. 
It must- be given its place of prominence once more. As teach- 
ers, we all realize what the study of mathematics means in the 
development of the future man, but it is hard to show parents 
when they are convinced that their boy can get along just as 
well without it. People to-day are looking for immediate re 
suits — they want something new. Unless a course in high school 
shows some real practical value now the parent is against it or 
at least indifferent. No matter how strongly we may feel that 
the substitution of anything for a strong course in mathematics 
is radically wrong the fact still remains that outside interests 
are demanding the substitution of other subjects for Algebra. 

A proper solution of this problem seems to demand the offer- 
ing of a course in General Mathematics covering a period of four 
terms work. The Algebra teachers are constantly facing the 
problem of students who are weak in the fundamental princi- 
ples of mathematics — they cannot add, subtract, divide, or mul- 
tiply. The present Algebra teacher would be much better off 
if the student were given a strong course in these fundamental 
principles before touching Algebra. 

On the other hand a boy enters high school and finds himself 
in a different atmosphere; he is treated differently, is left to 
get his work by himself to a considerable extent. There is a 
great gap between the graded school and the high school in the 
method of instruction. Often the new student is so bewildered 
that he is a long time in finding himself. The large number 
of those taking Algebra who fail the first term is a good illus- 
tration of the point that we need some more mathematical in- 
struction before delving into Algebra. 

The number of students who leave high school is the greatest 
in the first year. What becomes of these students t They do 
not go to college — they go to work. Then we ought to give in 
the first year in high school those courses that make it possible 
for the large number who will be forced to leave school to get 
something definite and practical. Algebra will do them no par- 
ticular good but Arithmetic will. The kind of Arithmetic given 
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should not be the same as that given in the grades, but it should 
be of such a character that it will have the same value as prepa- 
ration for college as any other branch of mathematics. 

What should we teach in this course in Arithmetic t Most 
teachers merely follow the book — "tomorrow we will take the 
next ten problems" is the assignment of the average teacher. 
The writer has never seen Arithmetic taught to suit him, but 
he believes it can be taught so that the student will see its in- 
tense practical application and also realize something of the 
romance of the workaday business world. A great deal has 
been written already about teaching mathematics objectively. 
If there is any subject that should be taught that way it is high 
school arithmetic. 

In the first place, the • Arithmetic course should be divided 
into a number of units varying in their subject matter in ac- 
cordance with the needs of the community. If I were teaching 
in a distinctly farming community I would use those units hav- 
ing direct bearing upon farming and farm products. I would 
teach units which lay emphasis upon weights and measures — 
the mathematics of marketing — one treating of the problem of 
transportation — one on money and banking. Of course along 
with these units would be continuous drill on the fundamental 
principles of calculation. Any boy taking this term's work 
would be fitted to handle the necessary calculations in the farm- 
ing community. 

For the metropolitan district these units should be varied. 
Bring in a study of the factory payroll, the sale and purchase 
of merchandise from both the retail and the wholesale stand- 
point, billing, and a great many others. These units should of 
course be placed in the course in such a logical way that if 
the pupil dropped out at any time he would have something 
definite to depend upon for a job. In the great majority of cases 
the students who drop out of the school in the first year or two 
in the large cities either become clerical workers or factory 
hands. This training in Arithmetic would help them get" a 
better job. 

The student who wished to go on and finish his course would 
find Algebra much easier after the course in Arithmetic and 
he would be less likely to drop school because of failure in mathe- 



ARITHMETIC IN THE HIGH SCHOOL 125 

matics. A bridge would thus have been thrown across the gap 
separating the graded school from the high school — no, the mil- 
lenium would not have been reached, but the boy going out of 
our high school either a graduate or a "quituate" would be 
vastly better fitted to cope with the problems of life. 

The study of Arithmetic in high school should not be limited 
to the Commercial student, but it should be a part of the funda- 
mental study in mathematics so necessary to training the mind 
of the American Boy. 



